The effects of a conceptus-derived substance on the activity of 3\g=b\-hydroxysteroiddehydrogenase ( 3\ g=b\ \ x =r eq-\ HSD) and 20\g=a\-HSD in the ovary were studied in the rat. On day 7 of pregnancy (day 1 = insemination), rats were laparotomized and the desired number of conceptuses was aspirated from the uterus; thus, rats carrying one, two, three, four, five to seven or eight to ten conceptuses were prepared. 
INTRODUCTION
It has been demonstrated that luteal function in the pregnant rat is mainly regulated by placental luteotrophins during the second half of pregnancy (Greenwald & Rothchild, 1968) . A quantitative relationship between the number of conceptuses (i.e. the amount of placental hormones) and the production of progesterone or the weight of the corpora lutea (CL) has been demonstrated in pregnant rats (Kato, Morishige & Rothchild, 1979; Ochiai & Rothchild, 1981) . However, little is known at present about how the placental hormones influence luteal function. It is well known that at least two enzymes, 3ß-hydroxysteroid dehydrogenase (3ß-HSD) and 20a-HSD, play essential roles in the regulation of progesterone secre¬ tion. Rodway & Kuhn (1975) showed that ovarian 20a-HSD activity was higher in rats bearing one or two conceptus(es) than in those bearing a full complement of conceptuses. Ovarian 3ß-HSD activity is also in¬ creased during the second half of pregnancy (Marcai, Chew, Salomon & Sherman, 1975) , when the placenta secretes large amounts of rat placental lactogen (rPL) (Shiu, Kelly & Friesen, 1973) , and probably rat chorio¬ nic gonadotrophin (Haour, Tell & Sanchez, 1976; Wide & Hobson, 1978; Blank, Dufau & Friesen, 1979; Robertson & Friesen, 1981 (Pepe & Rothchild, 1974; Gibori, Antczak & Rothchild, 1977) . The present study has confirmed previous findings (Marcai et al. 1975 ) that the activity of 3ß-HSD in the ovary also reaches a maximum by day 15 of pregnancy. The luteal secretion of progest¬ erone in intact pregnant rats would, therefore, be at the maximum by about day 15. It has also been confirmed that the weight of CL and serum progest¬ erone levels on day 15 of pregnancy are directly related to conceptus number (Kato et al. 1979 ). The present study further showed that 3ß-HSD activity in the CL was directly related to conceptus number, whereas there was an inverse relationship between conceptus number and 20a-HSD activity in the CL (Fig. 1 ) . These results indicate that the effect of the placental hor¬ mones on progesterone secretion is mediated through these enzymes.
It is not clear how the placental hormone regulates these enzymes. However, it is worth noting that oestrogen maintains ovarian 3ß-HSD activity in preg¬ nant rats (Rodway & Rothchild, 1980) , whereas 20a-HSD activity is suppressed by oestrogen (Rodway & Rothchild, 1980) or by prolactin (Armstrong, 1968; Wiest, Kidwell & Balogh, 1968) . The placenta secretes a large amount of rPL, as well as androgen (Rembiesa, Marchut & Warchol, 1972; Chan & Leathern, 1975; Sridaran, Basuray & Gibori, 1981) , which is readily converted to oestrogen in the CL (Elbaum & Keyes, 1976; Gibori & Keyes, 1978) . Furthermore, there is a direct relationship between conceptus number and the circulating levels of rPL (Robertson & Friesen, 1981; Ochiai, Kato, Kelly & Rothchild, 1983) or oestrogen (Csapo & Wiest, 1973 (Pepe & Rothchild, 1972; Ochiai et al. 1983 ). It is difficult to explain how the pituitary gland acts to exert luteolytic effects after day 12 of pregnancy and how the placental hormone influences the luteolytic effects of a pituitary factor. We have reported that serum luteinizing hormone levels are significantly higher in rats bearing a single conceptus on day 15 than in rats bearing a full complement of conceptuses (Kato et al. 1982) . Furthermore, in a pilot study, hypophysectomy on day 12 induced a signifi¬ cant increase in ovarian 3ß-HSD activity in rats bearing a single conceptus (H. Kato, F. Miyauchi, K. Ueda & H. Tamura, unpublished findings). Luteinizing hormone (or human chorionic gonado¬ trophin) or follicle-stimulating hormone has been reported to increase ovarian 20a-HSD activity in preg¬ nant rats (Wiest et al. 1968; Bast & Melampy, 1972; Greenwald (1981) suggested that the steroidogenesis in the NLO is regulated in a different manner from that in the CL.
